INTRODUCTION {#sec1-1}
============

Iraq (Mesopotamia of ancient history) is a Middle Eastern country with a population of approximately 27 million. The last three decades of war and strife have had a significant negative impact on medical services, health promotion programs, medical surveys, and medical research. There is no recent nationwide survey on the prevalence and causes of blindness in Iraq. With the ongoing unstable geopolitical situation in Iraq, there seems little hope of conducting nationwide population-based studies of blindness in the near future. The absence of reliable data on blindness in Iraq prevents the development of national eye health programs or achieving the goals of the Vision 2020 initiative.[@ref1] However, data on blindness obtained from hospitals provide some information to national health agencies.

This study evaluated the main causes of blindness among patients attending Ibn Al-Haetham Teaching Eye Hospital (IAHTEH) in Baghdad, Iraq, to assess the barriers to early treatment and to provide preliminary data for blindness prevention programs in Iraq.

MATERIALS AND METHOD {#sec1-2}
====================

Ethical board approval was granted by the Scientific Committee of IAHTEH.

This descriptive hospital-based study was conducted at IAHTEH which is the central teaching eye hospital in the country. IAHTEH is a government hospital that provides medical services largely free of charge and is a secondary and tertiary referral center that accepts patients from all parts of the country. On average, 600 individuals, equally distributed among five outpatient clinics, attend the hospital daily.

In this prospective case series, the author randomly chose three out of the five outpatient clinics to conduct this study. Successive new subjects, 6 years of age and older, attending these clinics over the 3-month period from September 1 to November 30, 2007, were enrolled for the study. Subjects were enrolled in the study if they fulfilled the definition of blindness accepted by the World Health Organization (WHO): i.e., best corrected visual acuity (BCVA) of less than counting fingers at 3 meters' or 'visual field no greater than 10º around central fixation in the better eye.'[@ref1] General ophthalmologists and specialists and who were on call at the outpatient clinics were requested to recruit consecutive new subjects presenting with blindness, including those with uncorrected refractive errors.

Presenting visual acuity and BCVA were measured by optometrists using standard Snellen charts at 6 meters. Subjects unable to read the top line of the chart were tested at 3 meters, and those with poorer vision were tested sequentially by finger counting, hand movement, and light perception.

All subjects underwent an ophthalmic examination after history was taken. Eye examination included slit lamp examination of the anterior segment (Topcon Corp., Tokyo, Japan). The fundus was examined by indirect ophthalmoscopy (Keeler Instruments, Philadelphia, PA, USA) with a +20 diopter lens after pupillary dilatation. Intraocular pressure was measured with an applanation tonometer (Haag-Streit AG, Koeniz, Switzerland) if clinically warranted. Goldman perimetry was performed on subjects who required visual field assessment. Subjects were initially examined by general ophthalmologists and then presented to specialized ophthalmologists for approval of final diagnosis and consideration of treatment alternatives. In order to standardize patient recruitment, all participating ophthalmologists were informed of the WHO definition of blindness and were required to adhere to this definition. Subjects with curable blindness were provided with appropriate treatment.

After recoding the names of the blind subjects and the causes of blindness, the enumerators in the outpatient clinics informed the subjects about the study and obtained their verbal consent for participation. The subjects were interviewed to elicit data on their demographic characteristics and barriers to accessing treatment. Demographical characteristics included age, gender, area of residence, socioeconomic status, and educational level. Subjects were classified into three groups according to socioeconomic status, as follows:

Group A: Those with stable employment and not financially dependent on others.Group B: Those without employment and not financially dependent on others.Group C: Those without stable employment and financially dependent on others.

The enumerators collected and recorded all data in special forms. After collation of data, the names of the subjects were checked and subjects who attended the outpatient clinics more than once were included at the first visit only. Descriptive data analysis was performed with calculation of means and ranges and the 95% confidence interval (CI) of numerical variables. The number and percent of subject responses to various questions were collated and are presented here.

RESULTS {#sec1-3}
=======

Out of 18612 consecutive subjects attending the outpatient clinics 497 subjects \[2.7%; 95% confidence interval (CI): 2.44 to 2.90\] were blind, \[[Table 1](#T1){ref-type="table"}\]. The mean age of patients was 61.8 years (range: 6--80 years), with a male to female ratio of 1:1.3.

###### 

Presenting cause of blindness among subjects attending Ibn Al-Haetham Teaching Eye Hospital
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Cataract, the leading cause of blindness, was present in 378 (76.1%) subjects, whose mean age was 68.5 years; the male to female ratio in cataract patients was 1:1.4. Most blind subjects with cataract were illiterate and unemployed \[[Table 2](#T2){ref-type="table"}\]. They could maintain a simple quality of life with relatively poor vision and they or their families were unwilling to present for surgery until vision had been severely impaired. Once booked for surgery, these subjects were faced with long waiting lists at the hospital and repeated postponement of surgery \[[Table 3](#T3){ref-type="table"}\].

###### 

Demographic of subjects with blindness due to cataract or diabetic retinopathy
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###### 

Barriers to accessing cataract surgery, and to treatment of diabetic retinopathy in blind subjects
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Advanced diabetic retinopathy (tractional retinal detachment or severe vitreous hemorrhage) was the cause of blindness in 64 (12.9%) subjects. The mean age of the subjects who were blind from diabetic retinopathy was 51.7 years, with a male to female ratio of 1:1.3. Most of these subjects were of low socioeconomic status and had little education \[[Table 2](#T2){ref-type="table"}\]. The most significant barriers to accessing treatment were lack of awareness about diabetic eye complications for 35 (54.7%) subjects and a lack of availability of treatment (laser or vitrectomy) for 25 (39.0%) subjects \[[Table 3](#T3){ref-type="table"}\].

Primary open-angle glaucoma was the cause of blindness in 25 (5%) subjects, most of whom were unemployed and had little education. Barriers to accessing treatment for this group of subjects included a lack of awareness of glaucoma in 14 (56%) subjects, poor compliance in 9 (36%) subjects, and high cost of medications in 2 (8%) subjects.

Corneal scars secondary to keratitis caused blindness in 8 (1.6%) subjects. Seven of these subjects had clinical manifestations of cicatricial trachoma (bilateral dry eye, conjunctival scarring, trichiasis, and corneal opacities); these patients were elderly and illiterate. One subject (a 19-year-old female) had bilateral corneal scars secondary to simultaneous bilateral keratitis caused by wearing of cosmetic contact lenses.

Blast injuries were the cause of blindness in 6 (1.2%) subjects; these patients were in the age range of 8--35 years.

DISCUSSION {#sec1-4}
==========

Avoidable blindness is a significant health burden in developing countries.[@ref2] The WHO initiative 'Vision 2020' presents a challenge to all ophthalmologists -- 'the elimination of all avoidable blindness.'[@ref3]

Approximately 90% of worldwide blindness occurs in developing countries.[@ref1][@ref4] A priority in blindness prevention programs is the control of the main diseases causing blindness, which varies between different communities and countries.[@ref5]--[@ref9] Health education programs, based on the demographic characteristics of the patients, must be directed at those who are identified to be at a higher risk of blindness (target patients). Previous studies have identified the influence of various demographic factors, including age, race, area of residence, educational level, and socioeconomic status on the prevalence of blindness.[@ref10]--[@ref12] Successful health promotion is predicated on a detailed understanding of the health topics and the level of knowledge and actions expected of the target subjects regarding a specific health concern.[@ref13] Barriers that hinder blind patients from getting treatment may vary from location to location and can be addressed over time.[@ref13][@ref14] Cost, lack of awareness, poor delivery of services, and lack of confidence in the services are the most important barriers to accessing treatment reported in different developing countries.[@ref15]--[@ref17]

The limitations of hospital-based surveys are well-recognized.[@ref18] These studies do not represent the real prevalence of blindness in the population as the subject pool is self-selecting, since those who cannot attend hospitals and those who are unaware of their disability are not included. This study, although hospital-based, has a number of strengths. It was conducted at a central specialized eye hospital and included only those with bilateral blindness. This probably makes the data from the current study reflect the causes of blindness of the community at large because the majority of people seek treatment when their vision becomes severely impaired, especially when medical services are freely available at a well-recognized center in the country. In addition, this study illustrates the demographic characteristics of the blind patients and the barriers to treatment. The leading causes of blindness among subjects presenting to IAHTEH were cataract, diabetic retinopathy, glaucoma, corneal scars, and trauma.

The Iraqi Ministry of Health reports that there are more than 150 specialist ophthalmologists working at government hospitals throughout the country. Most of the specialist ophthalmologists are trained in cataract surgeries, yet the number of cataract surgeries performed at governmental hospitals is generally low. During 2007, approximately 74000 patients with cataract were assessed in governmental hospitals nationwide but only 8300 cataract surgeries were performed at government hospitals.[@ref19] To the best of our knowledge, there are no surveys documenting the number of cataract surgeries performed in private hospitals in Iraq. The possibility exists that the number of cataract surgeries at private hospitals exceeds the number performed at government hospitals as all specialist ophthalmologists working at government hospitals, as well as retired ophthalmologists, are allowed to work in private practice. The cost of medical counseling at private clinics is US \$10--25, while the cost of private cataract surgery is US \$500-1000, which is beyond the financial capabilities of many patients. In fact, a recent survey reported that 23% of the Iraqi population lives below the poverty line, with a monthly income of less than US \$70.[@ref20]

Diabetic retinopathy was a major cause of blindness in our study. In Iraq, the prevalence of hyperglycemia ranges up to 10.4%.[@ref21] Many patients suffering from diabetic retinopathy do not seek treatment until their vision is impaired due to advanced disease and fails to respond well to treatment. Accessibility to specialists remains a problem as there is only one center for vitreous surgery in the entire country, and even this is poorly equipped. Although lasers are available in some hospitals, there is a shortage of vitreoretinal surgeons and specialists in medical retina.

Our data indicates that lack of awareness regarding glaucoma and poor compliance with medications are the most important barriers to treatment for subjects who are blind due to glaucoma. Many subjects reported that they discontinued using topical medication because they had no noticeable improvement in vision. Additionally, many new topical medications are unavailable in governmental hospitals and are quite expensive when bought from private pharmacies. Compliance with treatment and awareness of glaucoma can be increased by educating primary health care providers at dispensaries regarding the insidious nature of glaucomatous damage and the familial occurrence of this disease. Targeted education to individuals diagnosed with glaucoma regarding the importance of continual medical therapy and periodic ophthalmic visits are warranted. As resources become available in the future, implementation of vision rehabilitation programs for the visually challenged is highly recommended.

Corneal scars were an important cause of blindness in this study. As IAHTEH is a referral center, active trachoma is rarely seen here; however, the sequelae of cicatricial trachoma are commonly seen in elderly subjects, especially those from rural areas. A community-based survey is required to determine if trachoma remains a public health problem. Keratitis due to cosmetic contact lens wear is a significant and growing problem in Iraq, with most patients obtaining their lenses from non-professional sources, without ocular assessment or training in proper lens hygiene and care.[@ref22] Donor corneas are not available in Iraq, and there is a long waiting list of patients who require corneal grafts. Although Iraq is included among the regions suffering from severe vitamin A deficiency,[@ref23] we found no cases of xerophthalmia.

Trauma is an important cause of blindness due to the security conditions in the country.

The absence of a national blindness prevention program in Iraq may result in misallocation of resources and the ineffective utilization of available medical eye services. While waiting for a nation-wide survey of blindness, healthcare professionals can design specific strategies according to the available data in order to decrease the burden of blindness in the community. Priorities in these strategies include reducing the barriers to accessing treatment for the leading avoidable diseases, carrying out effective health education programs directed toward the target patients, and providing affordable and sustainable medical services.

Screening programs are warranted for the detection of retinopathy among diabetic patients attending general hospitals and dispensaries and for the detection of glaucoma among people above 40 years of age, especially those with a family history of glaucoma. Public health education programs are essential to raise awareness about the risks and consequences of diabetic retinopathy and glaucoma and the benefit of early detection and treatment. Public health education should also emphasize the proper care and use of cosmetic contact lenses and the sequelae associated with misuse. The expanding burden of blindness must be initially controlled by improving the capabilities of governmental hospitals for carrying out cataract and other ocular surgery through provision of well-equipped specialized operation theaters. Active recruitment of new graduates in ophthalmology to practice in government hospitals is required. Additionally comprehensive training on the use of new ophthalmic technologies and techniques is required. Continuing medical education (CME) for ophthalmologists, nurses, and allied healthcare workers in ophthalmology is indispensable for improving their role in the prevention of avoidable blindness.

CONCLUSION {#sec1-5}
==========

The leading causes of blindness according to this hospital-based study are cataract, diabetic retinopathy, and glaucoma. Priorities in blindness prevention programs in Iraq are measures to decrease waiting lists for cataract surgeries at governmental hospitals and activate health promotion programs for early detection and treatment of diabetic retinopathy and glaucoma.
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